1. Introduction
===============

1.1. Background
---------------

Lifelong learning has been recognized as a necessity for the nursing profession ([@b1-epj-09-5541]). According to the recommendation by the I.O.M (Institute of Medicine), nurses should be involved with lifelong learning. To this end, the Accreditation Board, nursing schools, health-related organizations, and instructors should collaborate to enable nurses, nursing students, and faculty members to continue teaching and become involved with lifelong learning to acquire the qualifications required for provision of care to different societies. It is even necessary to update curricula ([@b2-epj-09-5541]). Creation of capacity for and commitment to lifelong learning is a new approach that has attracted higher education institutes, industries, and institutes that have felt this need ([@b3-epj-09-5541], [@b4-epj-09-5541]). One of the points stressed by UNESCO on the verge of the 21st century was in regard to continuous learning in the field of health. According to the 2013 UNESCO report, one of the goals and policies of UNESCO is to reinforce policies and articles to create a lifelong learning system ([@b5-epj-09-5541]). Lifelong learning is an active process in which the student searches for knowledge and understanding and uses it to meet his/her professional lifetime needs ([@b6-epj-09-5541]). Lifelong learning includes official and non-official learning ([@b7-epj-09-5541]), and the learner's independence (self-direction) is one of the major characteristics of lifelong learning ([@b8-epj-09-5541]--[@b10-epj-09-5541]). Studies indicated that lifelong learning has escalated and has demonstrated a developing trend ([@b11-epj-09-5541]).

1.2. Statement of the problem and research question
---------------------------------------------------

A review of studies in articles from 2000 to 2012 revealed a lack of a clear definition of lifelong learning ([@b12-epj-09-5541]). However, it is claimed that lifelong learning, positively affects growth of employees ([@b13-epj-09-5541]) as well as professional, personal, and social development in individuals ([@b14-epj-09-5541]), and it is directly related to the success of students in nursing schools ([@b15-epj-09-5541]). Related organizations are recommended to change the context for development of lifelong learning ([@b16-epj-09-5541]). However, the elements and strategies of lifelong learning are not clearly known. In spite of the strong emphasis on lifelong learning, even its prevalence is not known and people only talk about it being an essential component of professionalism ([@b17-epj-09-5541]). Identifying lifelong strategies could improve the quality of nursing education. Unfortunately, few teachers are aware of lifelong learning skills ([@b18-epj-09-5541]). To train lifelong learners, it is necessary to change nursing management and education, and if lifelong learning is fostered properly, there will be no need for continued education ([@b17-epj-09-5541]). Although numerous studies have been conducted on the notions and meanings of lifelong learning and its advantages in nursing ([@b19-epj-09-5541]--[@b21-epj-09-5541]), lifelong learning strategies in nursing have not been clearly stated and, no study has systematically clarified the elements and strategies of lifelong learning in nursing. The present research aimed at answering the following question: "What are the elements and strategies of lifelong learning for nursing students?"

2. Material and Methods
=======================

2.1. Research design and search strategy
----------------------------------------

The present systematic review study was conducted to answer the question; "What are the elements and strategies of lifelong learning for nursing students?" In this review research, an extensive search was carried out systematically using Cochran's model to find articles in Persian and English databases namely Pub Med, ProQuest, Cochrane, Ovid, Scopus, Web of Science, SID, and Iran Doc. In the preliminary search, separate and combined keywords with suitable OR/AND operators were used to combine words and keywords such as lifelong learning, self-directed learning, lifelong program, lifelong learning model, continuing education, and nursing education.

2.2. Inclusion and Exclusion criteria
-------------------------------------

The inclusion criteria included all the published articles about lifelong learning in health sciences in English and Persian languages in the period from 1994--2016, and the original article with qualitative and quantitative approaches and review literature and mixed-method study. The exclusion criteria included articles by unknown authors, review sections of books, recommendations, letters to chief editors, historical articles, and articles written in a language other than Persian or English. After reviewing the title and abstract of articles, 110 articles were selected for quality assessment. Articles were assessed through several steps, and finally, 22 articles were retrieved and included in the research ([Figure 1](#f1-epj-09-5541){ref-type="fig"}).

2.3. Quality assessment
-----------------------

Full text of articles imported for quality assessment were carefully studied by two reviewers and reasons for rejection were listed. Evaluation criteria was mainly based on relevancy and validity of studies. In cases of dispute between the two reviewers, the third reviewer has judged. Finally, 22 articles were retrieved and included in the research ([Figure 1](#f1-epj-09-5541){ref-type="fig"}). To extract and synthesize the data, articles were carefully studied by one of the authors, and the most important points were extracted and summarized in a narrative form in line with the research goal. Finally, findings were reported based on thematic content analysis in the form of related themes. To increase the research precision, data was controlled and revised by having the process re-examined by three other researchers in the research team.

3. Results
==========

A total of 22 articles were selected for analysis in this study. The general characteristics of the studied articles are presented in [Table 1](#t1-epj-09-5541){ref-type="table"}. After analyzing the selected article data, 8 themes were extracted as follows, based on the research question:

3.1. Intellectual and Practical Independence
--------------------------------------------

Research results revealed that development of learning skills can contribute to intellectual and practical independence ([@b22-epj-09-5541]--[@b28-epj-09-5541]). Students prefer practical and actual environments for development of their skills, which does not occur in only one course ([@b22-epj-09-5541]). Skills such as communication and technical skills are gained through interaction with patients ([@b26-epj-09-5541]). Learning problem solving skills can contribute to intellectual and practical independence ([@b22-epj-09-5541], [@b29-epj-09-5541], [@b30-epj-09-5541]). Critical thinking in learning grows with the problem-solving approach ([@b22-epj-09-5541], [@b30-epj-09-5541]) and helps individuals think, function, and search for information independently ([@b22-epj-09-5541]). Flexible and critical thinking contributes to people's intellectual and practical independence in attaining lifelong learning goals ([@b19-epj-09-5541], [@b22-epj-09-5541], [@b26-epj-09-5541], [@b27-epj-09-5541], [@b30-epj-09-5541], [@b31-epj-09-5541]). Research results suggest that lifelong learners have a critical thinking style and select different ways of searching ([@b22-epj-09-5541]). Teaching with an invariant approach inhibits critical thinking, and people prefer a combination of different teaching methods ([@b22-epj-09-5541]). Another approach for attainment of intellectual and practical independence is emphasizing diverse skills. In this regard, particular attention is paid to the role of continuing education, which should be focused on diverse skills ([@b24-epj-09-5541], [@b32-epj-09-5541], [@b33-epj-09-5541]). Continuing education should include all of the self-directed learning activities ([@b32-epj-09-5541]) rather than solely focusing on cognitive dimensions of nursing ([@b32-epj-09-5541], [@b33-epj-09-5541]). Continuing education programs should be flexible, and structured continuing education may inhibit self-directed learning ([@b24-epj-09-5541]). Reflective skills, creativity, and critical thinking, which are required to transform knowledge into practice, are requirements that need to be stressed in teaching ([@b32-epj-09-5541]). Interpersonal skills are among the skills that are gained through collaborative training and interactive workshops ([@b32-epj-09-5541]). Teaching by different methods leads to improvement of different skills, and students and employees prefer to receive training with a combination of different methods ([@b34-epj-09-5541]). Intellectual and practical independence is facilitated with independence in learning. A learning portfolio gives independent learners reflective thoughts ([@b29-epj-09-5541]).

3.2. Collaborative Learning
---------------------------

Collaborative learning results from group learning ([@b22-epj-09-5541], [@b26-epj-09-5541], [@b32-epj-09-5541]), learning from others ([@b19-epj-09-5541], [@b26-epj-09-5541], [@b32-epj-09-5541]), interacting with learning agents ([@b19-epj-09-5541], [@b35-epj-09-5541]), empathy ([@b26-epj-09-5541]), and belongingness ([@b36-epj-09-5541]) within a suitable group processes context ([@b22-epj-09-5541]). Group work is useful for opening the minds of students, because opinions of other group members foster thinking. By sharing one's production with others it is possible to inform them of their operational flaws ([@b22-epj-09-5541]). Learning is even obtained by observing colleagues ([@b26-epj-09-5541]). The person should be aware of his/her role in the team, and colleagues and care providers' teams can be other sources of learning ([@b26-epj-09-5541]). Taking care of patients can be considered part of collaborative learning ([@b19-epj-09-5541]). Development of new connections is known as part of collaborative learning and one of the notions of lifelong learning ([@b19-epj-09-5541]). This interaction and relationship may be between the education system, learner, and instructor ([@b35-epj-09-5541]). In electronic learning, the person's interaction with the electronic system is considered the environment component of collaborative learning ([@b35-epj-09-5541]). Interaction context should also be available for collaborative learning. Hence, students, professors, and curricula should be in harmony for the purpose of self-directed lifelong learning ([@b35-epj-09-5541]). Proportions between professors, students, classes, and desirable physical environments can affect quality of group work and interaction ([@b35-epj-09-5541]). Belongingness and empathy are the requisites for group learning. Belongingness is positively related to self-directed learning and invokes satisfaction in the learner ([@b36-epj-09-5541]).

3.3. Researcher Thinking
------------------------

According to the research review, researcher thinking includes exploration skills ([@b23-epj-09-5541], [@b37-epj-09-5541]), continued brain activity, involvement in research-based learning, questioning, reinforcement of curiosity ([@b19-epj-09-5541]), reflection ([@b19-epj-09-5541], [@b26-epj-09-5541], [@b27-epj-09-5541], [@b34-epj-09-5541]), searching for knowledge and skills, and observational learning ([@b19-epj-09-5541]). Lifelong learners are curious explorers ([@b19-epj-09-5541]), who question the environment ([@b19-epj-09-5541], [@b26-epj-09-5541]). They appreciate new ideas and are interested in learning new skills ([@b19-epj-09-5541], [@b23-epj-09-5541]). They actively become involved in learning like researchers ([@b19-epj-09-5541]), and reflect the points due to the significance of learning ([@b19-epj-09-5541], [@b26-epj-09-5541], [@b27-epj-09-5541], [@b34-epj-09-5541]). Exploration skills are gained through interaction with the realm of knowledge ([@b37-epj-09-5541]). Although creative people always expect new possibilities ([@b28-epj-09-5541]), to raise creative humans, their power of observation also needs to be improved in addition to their communicative skills ([@b37-epj-09-5541]). In addition to observation, experiencing and using a learning network also contribute to reinforcement of exploration skills ([@b37-epj-09-5541]).

3.4. Persistence in Learning
----------------------------

Persistence in learning is achieved through development of skills and acquisition of new skills. These skills are gained by a method of teaching aimed at increasing learning skills and attaining new methods of learning rather than scoring. Teaching skills especially communicative, technical, and clinical skills ([@b23-epj-09-5541], [@b26-epj-09-5541]) in an actual environment ([@b22-epj-09-5541]) with emphasis on learning methods ([@b19-epj-09-5541], [@b20-epj-09-5541]), improves self-confidence of people in learning and encourages them to learn ([@b19-epj-09-5541], [@b26-epj-09-5541]). In this path, it is possible to use compulsion in cases of individuals not interested in learning ([@b32-epj-09-5541]). Since after ruling out the re-learning score some people may refuse to take part in learning, first it is necessary to support them in learning ([@b38-epj-09-5541]), and then force them to learn and become familiar with others' experience. Evidently, various skills should be employed in teaching, to facilitate and encourage people in learning ([@b24-epj-09-5541], [@b38-epj-09-5541]).

3.5. Need-Based Learning
------------------------

Teaching and learning should be based on the needs of stakeholders involved in education ([@b25-epj-09-5541], [@b32-epj-09-5541]). Students and patients are the most important stakeholders of education ([@b32-epj-09-5541]). Continuing education should be particularly aimed at improvement rather than elimination of standards. Continuing education should improve patient output and should meet the needs of students and patients. However, assessment of continuing education does not assess the technical dimension of care provision ([@b32-epj-09-5541]). Ease of education is another requirement ([@b35-epj-09-5541]). The easier a system is to use, the higher the interest is in it. As a result, performance improves and learning becomes enjoyable ([@b35-epj-09-5541]). Enjoying learning is one of the concepts of lifelong learning ([@b32-epj-09-5541], [@b35-epj-09-5541]). It is a passive mechanism which brings such an assignment to the individual that detaches them from the environment and consumes them. The result of this process is improvement of determination. Hence, need-based teaching, ease and joy of learning lead to continuous job satisfaction ([@b19-epj-09-5541], [@b36-epj-09-5541]), and thus students need to know what they should learn ([@b23-epj-09-5541], [@b28-epj-09-5541], [@b29-epj-09-5541], [@b31-epj-09-5541], [@b34-epj-09-5541]). Identification of students' needs brings about commitment to learning, which is a principal component of self-directed learning ([@b19-epj-09-5541], [@b20-epj-09-5541], [@b29-epj-09-5541]). Need for learning sometimes leads to self-improvement ([@b19-epj-09-5541], [@b26-epj-09-5541], [@b28-epj-09-5541]), and nurses particularly, need to sometimes learn due to personal challenges and professional qualification ([@b26-epj-09-5541]). Attainment of goal is another factor involved in inclination toward learning. Attainment of learning goals increases interest in lifelong learning ([@b23-epj-09-5541], [@b25-epj-09-5541], [@b29-epj-09-5541], [@b34-epj-09-5541]). Need for learning can also allow for earning society's trust ([@b19-epj-09-5541], [@b26-epj-09-5541]) or using learning in practice ([@b19-epj-09-5541]). A student's needs can be revealed by the student himself/herself or a teacher. The teacher facilitates satisfaction of student's needs for self-directed learning, especially on the professional and clinical levels ([@b28-epj-09-5541], [@b29-epj-09-5541], [@b31-epj-09-5541]). However, professors and students may have different viewpoints in this regard. According to some teachers, self-directed learning may limit students ([@b31-epj-09-5541]), whereas students believe self-directed learning is completely need-dependent ([@b23-epj-09-5541], [@b28-epj-09-5541], [@b31-epj-09-5541]). In spite of the viewpoint differences, professors' control over students along with assignment of tasks, helps self-directed learning ([@b31-epj-09-5541]). A student's emphasis on a need enables them to design a unique learning program, which improves lifelong learning ([@b23-epj-09-5541]). Identification of person-specific strategies in learning, influence lifelong learning ([@b23-epj-09-5541], [@b34-epj-09-5541]). In this regard, development of a personal program also contributes to emergence of interest in lifelong learning ([@b23-epj-09-5541], [@b34-epj-09-5541]). Any problem in development and implementation of the program whether it is a curriculum or a personal program, is a barrier to lifelong learning ([@b23-epj-09-5541], [@b34-epj-09-5541]). It should be noted that a curriculum does not influence self-directed learning on its own ([@b39-epj-09-5541]), and lack of an alternative program when the primary program cannot be implemented, inhibits lifelong learning ([@b34-epj-09-5541]). As a result of identification of needs, people become interested in more subjects and learning ([@b40-epj-09-5541]).

3.6. Learning Management
------------------------

Learning management includes self-assessment ([@b22-epj-09-5541], [@b34-epj-09-5541], [@b39-epj-09-5541], [@b40-epj-09-5541]), goal setting ([@b23-epj-09-5541], [@b25-epj-09-5541], [@b28-epj-09-5541], [@b29-epj-09-5541], [@b34-epj-09-5541]), goal and strategy selection ([@b23-epj-09-5541], [@b34-epj-09-5541], [@b38-epj-09-5541]), knowledge translation ([@b19-epj-09-5541]), time management ([@b26-epj-09-5541], [@b34-epj-09-5541]), knowledge management ([@b26-epj-09-5541], [@b34-epj-09-5541]), and internal and external responsiveness ([@b34-epj-09-5541]). Self-assessment of lessons to be learned as well as one's self and others' is one of the competencies required for self-directed learning ([@b22-epj-09-5541], [@b27-epj-09-5541], [@b40-epj-09-5541]). Internal responsiveness results from self-reflection and self-assessment ([@b27-epj-09-5541], [@b34-epj-09-5541]). In learning management, after conducting a self-assessment and understanding one's own learning deficits, the learner needs to set goals. In setting goals, identification of support sources is necessary, and the most important source of support is clear educational goals ([@b28-epj-09-5541], [@b29-epj-09-5541]). Any problem in setting goals, undoubtedly prevents attainment of self-directed learning ([@b23-epj-09-5541], [@b28-epj-09-5541], [@b34-epj-09-5541]). Moreover, development of learning goals, which is a component of self-directed learning ([@b23-epj-09-5541], [@b29-epj-09-5541], [@b34-epj-09-5541]), influences the search for knowledge and observation-based actions ([@b25-epj-09-5541]). Learning strategies should be measureable, realistic, timed, and actual ([@b34-epj-09-5541]). Selection of more important goals is the first priority, and proper actualization of these goals is an important strategy in successful learning ([@b28-epj-09-5541], [@b38-epj-09-5541]). In learning management, the person should possess knowledge translation ([@b19-epj-09-5541]), time management, and knowledge management ([@b26-epj-09-5541], [@b27-epj-09-5541]) skills in the program implementation phase. The learner should act such that they can respond to themselves, the faculty, and their colleagues ([@b34-epj-09-5541]).

3.7. Suitable Learning Environment
----------------------------------

A learning environment is a setting in which the learning environment stresses are minimized ([@b26-epj-09-5541], [@b34-epj-09-5541]), professors are fully aware of lifelong and self-directed learning ([@b29-epj-09-5541], [@b31-epj-09-5541]), the educational structure suits learning ([@b23-epj-09-5541], [@b32-epj-09-5541]), relevant organizations participate in education ([@b41-epj-09-5541]), and education is carried out using quality methods ([@b24-epj-09-5541]) and continued education methods ([@b24-epj-09-5541], [@b32-epj-09-5541], [@b33-epj-09-5541]). Personality, destructive relationships, and contradictions in the learning environment prevent learning (Huggins, 2004). Time shortage and work pressure negatively affect learning opportunities ([@b26-epj-09-5541], [@b34-epj-09-5541]). Lack of adequate time for procedures ([@b34-epj-09-5541]), fatigue, time pressure, and a regular program are known as environmental stress factors inhibiting lifelong learning ([@b26-epj-09-5541], [@b34-epj-09-5541]). Professors and teachers facilitate lifelong learning ([@b29-epj-09-5541], [@b31-epj-09-5541]). Hence, professors substantially need development ([@b28-epj-09-5541]), because some professors lack adequate information on actualization of self-directed learning ([@b28-epj-09-5541], [@b31-epj-09-5541]), and there are differences among teachers in implementation of self-directed learning ([@b28-epj-09-5541]). Lifelong learning calls for support sources. Lifelong learning sources include structured yet flexible education ([@b28-epj-09-5541], [@b32-epj-09-5541]). In addition, establishment of an action organization can stimulate lifelong learning ([@b41-epj-09-5541]). These organizations regulate the need for self-directed learning and structure and provide feedback on reflective, experimental, and academic lifelong learning. Continuing education along with action, organizations play an important role in the continuation of learning. Content and method of implementation of a continuing education program can create a desirable learning environment and stimulate learning provided that it is satisfactory ([@b24-epj-09-5541], [@b32-epj-09-5541], [@b33-epj-09-5541]).

3.8. Inclusive Growth
---------------------

Inclusive growth requires intelligence, spirituality, physical and mental dimensions ([@b19-epj-09-5541]), sustainable development ([@b19-epj-09-5541], [@b20-epj-09-5541]), improvement of personality ([@b19-epj-09-5541], [@b26-epj-09-5541]), and improvement of capacity ([@b19-epj-09-5541], [@b32-epj-09-5541]). It results in improvement of self-confidence ([@b26-epj-09-5541], [@b34-epj-09-5541], [@b36-epj-09-5541]), acquisition of society's trust and partial human development ([@b19-epj-09-5541]). Some of the notions associated with lifelong learning include intelligence, spirituality, physical and mental dimensions ([@b19-epj-09-5541]), and sustainable development and change ([@b19-epj-09-5541]). Nurses need to learn to achieve self-development. Personal challenges, progression, and qualification for the job are other reasons for learning ([@b26-epj-09-5541]). On the other hand, fear of failure prevents reflection of problems and self-directed learning ([@b19-epj-09-5541]). In addition to personal improvement, it is useful to society when a person wins the society's trust ([@b19-epj-09-5541]).

4. Discussion
=============

This systematic review resulted in discovery of 9 themes regarding elements and strategies of lifelong learning in nursing students. Most students emphasized employees' development rather than students' development. Therefore, very few studies have been solely dedicated to lifelong learning in nursing students. In spite of the emphasis on lifelong learning, reviews of studies published from 2000 to 2014 did not lead to a clear definition of lifelong learning ([@b12-epj-09-5541]). However, if lifelong learning is truly fostered in nurses, there will be no need for continuing education ([@b42-epj-09-5541]). In this research, data bases were systematically reviewed and 8 themes associated with lifelong learning elements, and strategies were extracted. Intellectual and practical independence was one of the themes, and results from development of skills, learning to solve problems, flexible thinking, focusing on diverse skills in continuing education, openness, and independence in learning. Numerous studies have stressed development of problem solving skills and its effect on lifelong learning ([@b30-epj-09-5541], [@b43-epj-09-5541]--[@b45-epj-09-5541]). Embo et al. introduced 'concentration on development of competencies' as a tool for developing self-directed learning ([@b46-epj-09-5541]). Although various studies have introduced independence and self-direction as elements of learning, in a study conducted to compare satisfaction of students in two student groups (a group worked under supervision of a preceptor and another group worked independently), satisfaction of students in the group working under the supervision of the preceptor was higher than the self-directed group that worked independently ([@b47-epj-09-5541]). Intellectual and practical independence is only one of the elements of lifelong learning as it completes a whole along with other elements. This is because intellectual and practical independence cannot affect practical activities and courses alone. Independent learning was not effective in activities such as electrocardiogram teachings as compared to workshops and lectures ([@b48-epj-09-5541]). Collaborative learning was another theme extracted from this research. Collaborative learning refers to group learning, interaction with learning agents, satisfactory communication, learning from others, belongingness, and empathy. Since nursing is a group activity in a hospital, a suitable platform for group activities can be created in society or university. In a study, self-confidence and belongingness explained 37% of self-directed learning ([@b36-epj-09-5541]). Studies also suggest that working in small groups positively influences motivation and self-directed learning ([@b22-epj-09-5541]). The suitable platform for group activities is created by regulating the professor-student proportions and providing basic facilities such as suitable classrooms and satisfactory physical environments ([@b19-epj-09-5541]). Researcher thinking was another theme extracted from this study as a lifelong learning strategy. The researcher thinking style invokes curiosity in individuals and enables them to eagerly search for new solutions and skills ([@b19-epj-09-5541], [@b23-epj-09-5541]). Acquisition of exploration skills stimulates creativity and transference of knowledge ([@b37-epj-09-5541]). Establishment of proper relationships plays a key role in collaborative learning and the art of effective communication is a requisite for lifelong learning ([@b49-epj-09-5541]). Another theme that is necessary for lifelong learning is persistence in learning, which is achieved through continuing education in today's nursing education systems. Continuing professional education, positively affects persistence in learning medical sciences ([@b50-epj-09-5541]). However, participation in continuing education may be for the purpose of scoring, and a group of researchers believe that the number of participants drops after omitting re-learning scores ([@b32-epj-09-5541], [@b33-epj-09-5541]). On the other hand, financial problems, time shortage, and family problems may be barriers to continued learning ([@b24-epj-09-5541]). For continued learning, new skills and learning skills should be taught, because nurses believe that acquisition of knowledge increases their self-confidence by supporting skills and abilities ([@b19-epj-09-5541], [@b26-epj-09-5541]). Problem solving exercises improve learning skills ([@b51-epj-09-5541]). Continuing education is utilized as a means of continued learning with the aid of compulsion. Although some researchers disagree with forced learning, studies have revealed that by forcing uninterested people into learning they are driven toward lifelong learning ([@b32-epj-09-5541]). In another study, nurses expressed their experience with education, and three themes, namely inadequate tendency for forced education, inadequate support, and passive educational supervision, were obtained ([@b52-epj-09-5541]). In addition to lack of tendency for education, supervision is a serious issue in this regard. If learning is based on needs (one of the themes extracted from this research), interest in learning grows, and forced education loses significance. In need-based learning, attention should be paid to education stakeholders ([@b32-epj-09-5541]). The most important challenge in need-based learning is identification of learning needs ([@b28-epj-09-5541], [@b29-epj-09-5541], [@b31-epj-09-5541], [@b34-epj-09-5541]). Many factors such as program, professor-student mutual understanding, ease and joy of learning, and attainment of goals are involved in need-based learning. Personal commitment ([@b19-epj-09-5541], [@b20-epj-09-5541], [@b29-epj-09-5541]) and social commitment ([@b49-epj-09-5541]) to conservation of competency can be another learning requirement. Conservation and improvement of competency is necessary for self-improvement or for earning society's trust ([@b19-epj-09-5541], [@b26-epj-09-5541], [@b28-epj-09-5541]). Miller et al. (1998) introduced motivation at time of employment, and values as the motivation factors in learning. They recommended auditing motivations of clinical employees ([@b53-epj-09-5541]).

Learning management is another lifelong learning strategy. In this study, learning management refers to self-assessment, goal setting, knowledge management, time management, goal selection, strategy, and internal and external responsiveness. In a 2002 study by Patterson et al., they referred to self-assessment, assessment of others, reflection, and information management as self-directed learning skills ([@b27-epj-09-5541]). In a 2009 study by Collins, self-assessment was introduced as a lifelong learning activity ([@b49-epj-09-5541]). In a 2010 study by Li et al., they introduced goal setting and persistence in program implementation as a means of lifelong learning ([@b34-epj-09-5541]). Learning management is a strategy required for principled lifelong learning. The learning environment is another underlying requirement for achievement of lifelong learning. In addition to environmental stresses and participation of action organizations, the highest level of emphasis is put on the environment of the teachers and professors. In a 2007 study by Alavi and Abedi, they introduced the presence of an effective tutor as a factor involved in the creation of a suitable working environment for professional growth ([@b54-epj-09-5541]). Teachers play a substantial role in motivating students, and thus teachers need to support students' learning programs ([@b54-epj-09-5541], [@b55-epj-09-5541]). Many studies have referred to mentoring as an environmental component of education and have described characteristics of a mentor ([@b56-epj-09-5541]) as well as the effect of mentoring on clinical performance and satisfaction of students and employees ([@b45-epj-09-5541], [@b47-epj-09-5541], [@b54-epj-09-5541], [@b57-epj-09-5541], [@b58-epj-09-5541]). Students also tend to work under the supervision of a professor and faculty rather than on their own ([@b59-epj-09-5541]). However, a 2014 study by Çelebi et al. showed that professors are slightly aware of lifelong learning skills ([@b18-epj-09-5541]). This finding reflects the necessity of professors' concerns for reinforcement of lifelong learning skills. Universities also play a determining role in supporting lifelong learning as regards to learning, learning needs, and professional development ([@b60-epj-09-5541]). There are different views on the effect of programs on lifelong learning. For instance, Andersen showed that an official training program that lasts for one or several days, more effectively influences continuity of competence than non-official programs ([@b61-epj-09-5541]). However, a 2003 study by Harvey et al. showed that students' self-directed learning is not influenced by programs ([@b39-epj-09-5541]). According to this research, one factor cannot lead to lifelong learning alone as a collection of conditions and skills results in lifelong learning. The last theme resulted from the review was inclusive growth, which refers to a form of growth in different human dimensions such as intellectual, spiritual, physical, mental, personality, and social dimensions. Different studies have revealed that lifelong learning positively influences growth of employees ([@b13-epj-09-5541]). Professional and personal development and social development were the strongest motivations for continuing education ([@b14-epj-09-5541]). Notions of mentoring and role modeling are raised in discussion of inclusive growth, because role modeling positively affects professional satisfaction and personality ([@b57-epj-09-5541], [@b58-epj-09-5541]) and it is strongly related to nurses' personal growth ([@b62-epj-09-5541]). Studies also introduced sustainable development and change as part of inclusive growth, which is a component of lifelong learning ([@b19-epj-09-5541], [@b20-epj-09-5541]). Self-construction is another meaning of lifelong learning, which is part of a person's inclusive growth ([@b42-epj-09-5541]). Results of this study showed that lifelong learning strategies in nursing include students, teachers and organizational activity, and coordination of these factors are required to achieve lifelong learning. This study has some limitation such as shortage of research studies with different approaches in the area of lifelong learning in nursing. Limited qualitative and quantitative studies indicate the necessity of more attention and research regarding lifelong strategies in nursing.

5. Conclusions
==============

In this research, over 42,000 studies with a broad geographical distribution were reviewed using keywords related to lifelong learning. It is recommended to use results of this research in education and programs of nursing and other medical sciences fields, because if lifelong learners are raised there will be no need for continuing education, and use of lifelong strategies in nursing students will lead to improved quality of education, professional competency of nurses and nursing care outcomes. A study to use elements and strategies of lifelong learning in nursing programs is also recommended.
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###### 

Information on articles included in the systematic review

  Ref. no.             Summary of major findings                                                                                                                                           Research type/ Data collection scale
  -------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------
  [@b22-epj-09-5541]   Different viewpoints on critical thinking, self-directed learning through problem solving, expansion of group work, persistence in work                             Mixed method / questionnaire and interview
  [@b27-epj-09-5541]   Five skills related to exploration creativity are: Sharing, Questioning, Observing, Network, Empiricism                                                             Functional
  [@b32-epj-09-5541]   To achieve lifelong learning, continuing education should be flexible and multidimensional/ requirements for continuing education to facilitate lifelong learning   Systematic review
  [@b39-epj-09-5541]   A curriculum does not influence self-directed learning on its own.                                                                                                  Quasi-experimental / questionnaire
  [@b35-epj-09-5541]   Interaction with system (learner, instructor, and electronic system) is a factor of persistence and interest in learning.                                           Quasi-experimental/ questionnaire
  [@b36-epj-09-5541]   Attachment to a group increases self-confidence, self-direction, and interest in continued learning.                                                                Quasi-experimental/ questionnaire
  [@b23-epj-09-5541]   Role of person-specific programs in people's interest in lifelong learning                                                                                          Cross-sectional/ Questionnaire
  [@b26-epj-09-5541]   Role of internal and environmental factors and patients in lifelong learning                                                                                        Qualitative research/ semi-structured questionnaire
  [@b25-epj-09-5541]   Raising questions about self-direction / skills fade away over time.                                                                                                Systematic review/ theme analysis
  [@b19-epj-09-5541]   Notion of lifelong learning -- behavioral characteristics of lifelong learners                                                                                      Delphi
  [@b20-epj-09-5541]   Metaphors about lifelong learning                                                                                                                                   Qualitative and quantitative
  [@b24-epj-09-5541]   Role and barriers of continuing education in lifelong learning                                                                                                      Descriptive -- analytical / questionnaire
  [@b27-epj-09-5541]   6 competencies for self-directed learning                                                                                                                           Discussion
  [@b29-epj-09-5541]   Basic principles of self-directed learning                                                                                                                          Systematic review
  [@b31-epj-09-5541]   Viewpoints of teachers and students on self-directed learning notions                                                                                               Qualitative research/ interview
  [@b28-epj-09-5541]   Facilitators and barriers of self-directed learning                                                                                                                 Qualitative -- focus group
  [@b34-epj-09-5541]   Barriers and strategies of self-directed learning                                                                                                                   Qualitative study -- interview -- self-report
  [@b38-epj-09-5541]   Lecturing environment along with learning are more effective than learning, depending on the case.                                                                  Quasi-experimental/ questionnaire
  [@b41-epj-09-5541]   Action organizations are strong stimuli for involvement in lifelong learning                                                                                        discussion
  [@b33-epj-09-5541]   Motivation factors, education priorities, and need assessment in continuing education                                                                               Systematic review
  [@b30-epj-09-5541]   Teaching critical thinking, problem solving, and metacognition positively affect self-directed learning                                                             RCT questionnaire
  [@b40-epj-09-5541]   Thinking style is related to self-directed learning.                                                                                                                Descriptive-correlational / questionnaire
